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PREFACE 

This bulletin was prepared, first to bring prominently before the 
public the very destructive nature of this imported insect, and 
second to demonstrate that it can be controlled without gi'eat 
expense, provided intelligent direction is given to the matter, 
' The life-bjstorj and habits of this beetle have been given some- 
what in detail because unless they are thoroughly understood, 
it is very easy to adopt means that are only partially succeBsful 
or futile. In order to give the bulletin a more practical value, 
short accounts have also been included of three other insects, 
which, working with the elm-leaif beetle, have aided greatly in 
ruining many noble elms. 

In the portion devoted to remedies prominence has been given 
to the cost of spraying per tree, the proper apparatus and the 
time and manner of application. It is surprising to see what mis- 
takes some men make in dealing with inspcts and how they cling 
to methods of no value. To ofifset this tendency, two of the more 
common fallacies are mentioned and their futility shown. 

E. P. Pblt 

Albany. N. T., 21 June, 1898 
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THE ELM-LEAP BEETLE IN NEW YORK STATE 

Qalerucella luteola MllUer 

Ord, Coleoptera: Fam. Cbrysotuelidae 

This imported insect haa committed such extensive injury to 
the elms in the cities and villages along the Hudson river that it 
is worthy of extended notice- The reflldents of places where this 
pest has established itself have repeatedly observed the gruhs 
working on their elms and in many instances have seen two or 
even three crops of leaves destroyed in a single season without 
taking steps toward the protection of the trees. 

The causes for this condition of affairs are not bard to find, 
as the majority are inclined to trust in providence and hope that 
the ravages of the insect will not be as severe the next season. 
Many others see the grubs at work on the underside of the leaves 
but not being quite sure of the best method of controlling them, 
and as there is no way of doing this without labor, they usually 
make no effort to subdue the pest. 

Bad reputation of its family. This beetle is a member of 
the large, leaf-eating family of Chrpsomelidae, which comprises a 
number of our most injurious insects. It includes such well- 
known pests as the asparagus beetle, Crioccris aaparagi Ijinn., the 
Colorado potato beetle, Doryphora 10-Uneata Say, the 12-8potted 
Diabrotica, D. 12-punctata Oliv. and the striped cucumber beetle, 
Diabrotioa vittata Fabr., all well-known insects against which 
perpetual warfare must be waged. Another member of this 
family, the cottonwood-leaf beetle, Lina scripta Fabr., recently 
infiicted serious damage upon the large basket industry in the 
willow grooving districts about Syracuse, Rochester and other 
localities in that part of the state. Judging from the well-known 
records of its allies, we may expect that the elm-leaf beetle will 
continue to be very destructive. 

Inaction means death to the elms. The elm-leaf beetle was 
known in Albany in 1892, probably having made its way to the 
city a year or two earlier, and since that time its ravages have 
become more and more serious, until in 1897 most of the numer- 
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OUB European elms along onr streetB were completely defoliated 
once, the second growth of foliage was serioasl; injured, and some 
trees had their third set of leaves attacked. This condition of 
affairs was observed in Albanyand Tro; and was true to a greater 
or less extent in many other places along the Hudson river. The 
leaves are the breathing oi^ans of a tree. Their removal or de- 
struction weakens it seriously, and to have that occor even onci; 
ft season for succcBBive years, means the early death of the un- 
fortunate elm. The number of magnificent shade trees killed by 
this insect in Albany, since its advent, may be estimated at over 
a thousand, and had not the city taken action to protect the elms 
many more would have succumbed in the next year or two. 

It is nseless to hope that another season the pest may not be 
as destructive. It shows a remarkable vigor and proliflcacy in 
onr climate. At Washington, D. C, it has been known for a long 
series of years and still is very injurious. In New Jersey, New 
York city, New Haven, Conn., and other localities it has been 
found necessary to spray the trees with a poisonons mixture in 
order to avert serious injury. Parasites, diseases of various kinds 
and predatory enemies seems to have little effect in reducing its 
numbers. The vall^ of the HudBon river as far north as Sara- 
toga ds now incloded in the same life zone as that of the latter 
places named. 

Distribution. This insect is common over a large part of 
Europe, but it is injurious only in the southern portions of Ger- 
many and France and in Italy and Austria. The records of the 
earlier entomologists indicate that the beetle must have made 
its way to this country about 1834, because in 1838 it was re- 
ported as very injurious to elms in Baltimore, Md. It is now 
found from Charlotte, N. C, to north of Salem, Mass. Up to 
1896, so far as known, it was limited to territory east of the 
Appalachian chain of mountains. In that veer it was found es- 
tablished at Elm Grove and Wellsburg, W. Va., by Dr Hopkins 
of the Agricultural experiment station of that state. Its prog- 
ress up the Hudson is interesting to follow, indicating, as it does, 
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the distribation of the beetle along tbe lines of travel. In 1879^ 
it was abundant and deetructive at Newburg; 12 years later it 
was reported to this office from Poughkeepsie, in 1890 from Hud- 
son, in 1891 from New Baltimore and in 1892 it had reached 
Albany and Troy. It was found at Mechanicville in 1896 by Dr 
L. 0. Howard, of Wa^hiagton, D. C. That same year the larvae 
were al)nndant at Averill Park in the town of Band Lake about 
seven miles southeast of Troy, the beetles evidently having been 
transported thither by the numerous electric cars running to 
that station. In a similar manner it has spread over a large por- 
tion of Connecticut and into Bhode Island. It had made its 
way up the Connecticut valley to Springfield by 1891, and to Am- 
herst by 1895. The latter year it was found by Dr Howard at 
Millers Palls and was reported to him then at South Vernon, it 
having crossed the New Hampshire line. It has also been re- 
ported from north of Salem, Mass., and at Middlebury, Yt — two 
localities distant from others where it has been found. 

The above record indicates most clearly that this pest has not 
made its way to all portions of the state where it may be ex- 
pected to thrive. The climate of the upper austral life zone 
seems to agree with the insect, judging from the number of 
broods and its abnndance in Albany and vicinity. The area 
within the state embraced by this zone has been represented on 
plate i, in the 11th Report on the insects of Neio York. Briefly, 
it embraces I-ong and Staten islands, the valley of the Hadson 
river north about to Saratoga and a large portion of the north- 
western and central part of the state adjacent to the great lakes 
and including Oneida, Cayuga, Seneca lakes and neighboring 
bodies of water. This insect will probably make its way along 
the lines of travel to most of the cities and larger villages lying 
within the above limits. The beetle having become established 
at localities not yet included within this zone, indicates that it 
may have an even wider range, although climatic conditions will 
probably prevent its becoming destructive. 

a UnfortuDatclf moat at (bew dat«s IndlcaU odI; (be t 
van nrloug eoDugb to attract ^e attsntlon ot tome oni 
/•arol ItiarriTal. 
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DescriptioD. 1'be work of this pest is bo etriking as to excite 
the attention of even the most casual observer. The majority 
have little idea of the appearance of the iusect in its various 
stages and but faint conception of its life history. In order to 
control the pest it must be recognized and its nature understood 
to a certain eitent. 

The parent insect may be recognized by aid of the colored 
figure (pi. 1, fig. 2), although care should be taken not to confound 
it with the striped cucnmber beetle, Diabrotica vittata Fabr., 
which it resembles in a general manner. The elm-Ieaf beetle is 
about i ot an inch long with the head, thorax and margin of the 
wing covers a reddish-yellow. The coal black eyes and median 
spot of the same color on the head arc prominent. On the thorax 
there is a median black spot of variable shape and a pair of 
lateral ovoid ones. The median black line of the wing covers 
is separated from the broad lateral stripes of the same color by 
greenish-yellow. The elytra are minutely and irregularly punc- 
tured, bear a flue pubescence and at the base of each elytron 
there is an elongated black spot in the middle of the greenish- 
yellow stripe. The markings are usually constant in the adult, 
but the color is quite variable during life and changes more or 
less after death. In some beetles emerging from winter quart- 
ers, the conspicuous greenish-yellow stripes of the wing covers 
are nearly black. The antennae are a golden yellow with more 
or less brownish markings. The legs are yellowish with the 
tibiae and tarsi marked with brown. The under surface of the 
head and prothorax is yellowish, that of the metathorax and ab- 
domen black. 

The orange yellow eggs are dept^ited in irregular rows side 
by side, fo^rming clusters of from five to 26 or more on the 
under surface of the leaf. Each egg is somewhat fusiform, 
attached vei'tieaily by its larger end, with the free extremity 
tapering to a paler, rounded point (pi. 1, fig. 3). Under a power- 
ful lens, the fine reticulations of the egg shell are easily seen. 

The recently hatched larva is about jV inch long, with 
the head, thoracic shield, numerous tut>ercles, hairs and legs jei 
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black. The integument between the tubercles is a dark ;ellow. 
The tubercles are so large and the hairs bo prominent that the 
{vevailing color of the larva at this stage is black. As the larva 
increasefl in size and molts, the stiff black hairs become less con- 
apiciouB and the yellowish markings moire prominent (pi. 1, 
ftg. 4) until the last stage. A full grown larya is about ^ inch 
long, more flattened than in the earlier stages, with a broad yel- 
low stripe dorsally and a narrower stripe of the same color on 
each side, the yellow stripes being separated by broad durk 
bands thickly set with tubercles bearing short, dark-colored hairs. 
The dOTsal yelkxw stripe is broken on each side by a subdorsal 
row of dark tubercles, which increase in size posteriorly. The 
lateral yellow stripe includes a row of prominent tubercles with 
dark tips bearing short hairs of the saune color (pi. 1, flg. 5). The 
predominating color of the ventral surface is yellow. 

The pupa is bright orange yellow, about | inch long, and with 
a very convex dorsal surface which bears transverse rows of 
stout, inconspicuous setae. 

Life-historjr. In order to control this insect successfully it 
must be known and its habits understood. Trite though the pre- 
ceding may appear, I have noticed men in several places spraying 
for this pest and doing no execution, foi the simple reason that 
they did not understand the fundamental principles involved in 
fighting insects. In one case the trunk of the tree was sprayed 
while the grubs were on the leaves, and in the other they used 
paris green and water when kerosene emulsion or whale oil soap 
solution should have been employed. 

The beetles pass the winter in attics, sheds or out-houses and 
in various sheltered places. With the advent of warm weather 
in the spring, they emerge from their ix-treats and may be found 
on the walks during the. sunny portion of the day or upon the 
windows of houses, vainly trying to escape. Even when writing 
this (May ISth) numbers of these beetles are to be seen on the 
office windows of the fourth story of the capitol, thus showing 
to what a height they will fly in seeking secure winter quarters. 
On the appearance of the leaves, the last of April or the early 
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half of May in this latitncle, they fly into the trees and eat irreg- 
ular boleB in the foliage (flg. 2). After feeding some time, and 
pairing, the orange yellow egge are deposited on the ander sur- 
face of the leaves in clnsters of aboat 6-26. The doration of the 
egg stage in July averages about Ave days, in cooler weather it 
may be longer. Feeding and oviposition continue for several 
weeks in the spring, probably from four to six Daring this time 
the beetles consume a large amount of foliage, which is evidently 
necessary for the development of the eggs, as clusters are laid 
every day or two until the full complement is dischai^jed, which 
is in the neighborhood oif from 4S1 to 623. As there aeems to 
have been no attempt, at least in this country, to determine the 
prolificacy of this insect, the following record may be of interest. 
On May 3l8t, two large females were taken and isolated with 
plenty of food. On June 1st, one had deposited fonr clusters, 
comprising 42 eggs; on the 3d, a cluster of 18; od the 6th, clus- 
ters of 21 and 26 eggs; on the 8tb, clusters of 26 and 4; on the 
9th, a cluster of 27; on the 10th, clntiters of 3 and 31; on the 
13th, clusters of 3, 7, 8, 11, 15 and 19; on the 15th, clusters of 14 
and 27; on the 16th, a cluster of 30; on the 17th, a cluster of 32; 
on the 19tta, clusters of 10 and 26; on the 20th, a cluster of 36; on 
the 2l8t, clusters of 6 and 25; on the 22d, clusters of 4 and 31; on 
the 23d, clusters of 1, 2, 7, 11 and 13; on the 27th, clusters of 13. 
21 and 32; on the 28th, cinsters of 4 and 17, making a total of 
(;23. 

The o^er had deposited on June lat, two clusters containing 
a total o>f 29 eggs; on the 3d, clusters of 9, 9 and 14; on the 0th, 
another of 18; on the 8th, clusters of 15 and 20; on tho 10th, a 
cluster of 20; on the 11th, a cluster of 23; on the 13tb, clnsters 
of 11 and 13; on the 14tta, a cluster of 31; on the 15th, a cluster 
of 16 and 5 scattering; on the 16th, a cluster of 28; on the 18th, 
clusters of 26 and 30; on the 20th, clusters of 2 and 6; on the 
21st, clusters of 3 and IS; on the 22d, clusters of 2 and 20; on the 
23d, a cluster of 27; on the 27th, clusters of 5, 7, 9 and 15, mat- 
ing a total of 431. 

The continued oviposition and the prolificacy of the beetles is 
strikingly shown in the above record. They were abroad in 
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nninbera bj Maj 12th and oripoaitioii began aboat the 25th, bo 
that the record of these two indlTiduals is probably lower than 
the Dormal as they may have deposited several clusters of eggs 
before being captured. They were both supplied with fresh 
leaves from day to day end the eggs removed and counted as 
soon as detected. The female producing the smaller number of 
eggs was confined in a small, corked vial, while the other enjoyed 
the freedom of a jelly tumbler. The difference in conditions 
undoubtedly had some influence on egg production and tlie pro- 
tection from unfavorable weather conditions enabled the beetles 
to approximate the maximum quota of eggs. The record is of 
great value since it shows most clearly how long ovipoBition may 
be continued by a single individual and the desirability of spray- 
ing early in the season for the purpose of killing the beetles. 



The young grabs emerge from the eggs early in June or in 
about five or six days after oviposition, and soon begin to feed on 
the under surface of the leaves, producing the familiar skeleton- 
ized appearance well represented in figure 1, which Is caused by 



DigilizadHyGoOgle 



12 HEW YORK STATE HDBBDM 

tbeir eating tbe aofter under part, learing the upper epidermis 
and tbe veins. Tbe result of tbeir feeding is bo cbaracteristic 
that it is easy to detect tbeir pre8en>;c b; tbe semitranspnrent 
places in partly eat^i leaves and by tbe skeletCHiized appearance 
of the foliage whicb has been ntore severely attacked. 

The larvae complete their growth in from 16 to 20 days in 
summer (in cooler weather the time is extended), become rest- 
lesB, forsake tbe leaves and descend the limbs and trunks of the 
tree to a greater or less extent, seeking proper shelter for pupa- 
tion. In warm July weather seven days are passed in this state, 
in September the time is extended to 12 days and in October to 
24. The descent of tbe larvae of the first brood usually occurs 
in Albany the latter part of June, — in 1896 some were observed 
descending May liC, and beetles of tbe second brood were taken 
May 30. Tbe oviposition of the second brood of beetles begins 
about the middle of. July. From that date until late in tbe 
autumn, it is possible to find tbe eggs of this insect most of the 
time in some part of the city. The beetles are naturally more 
attracted by a fresh growth of foliage and it is on the trees 
throwing out a second or third crop of leaves that the eggs of the 
later generations are found must abundantly. Most of the 
second brood of larvae complete their growth about the middle 
of August, tninsforming to adults the latter part of the month. 
If there is au abundant food supply a third generation is pro- 
duced. In 18!)6 numerous eggs were found on elms in Troy the 
first part of t4ei)teiuli<'r, and the same was probably true in 
Albany, as indicated by the large numbers of full grown larvae 
descending certain Scotch elms, which bad been practically un- 
injured in the (-arly jMirt of the seanon, near the middle of Octo- 
ber. 

This latter occurrence shows mosi conclusively, that the larvae 
must be able to develop on old leav<'e. The persistent breeding 
of this insect late in the autumn is shown by the presence of full 
grown larvae on trunks of elms October 31 and the finding of 
living pupae Is'oveniber 7, lSi)*t. mid on the still later date of 
November 16, 1897. 
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Number of generations. Tbe detailed observations of tbe 
past two years have established beyond question the presence of 
two well marked generations and tbe occurrence of an incom- 
plete third brood under favorable conditions at both Albany and 
Troy. In these two citieB tbe insect has continued breeding so 
long as the elms afforded sustenance. This is the more remark- 
able since Dr Smith records but one brood a year, or one and a 
partial second at ^Tew Brunswick, N. J., a point about 150 miles 
to the south. As is well known, most insects are more destruc- 
tive soon after their introduction than in later years. This may 
be accounted for by the fact that in time native parasites, dis- 
eases and other natural checks gradually assert their power upon 
new comers. An insect's freedom from natural enemies might 
have some effect upon its prolificacy, and possibly upon tbe num- 
ber of generations. It will not only be of interest, but of great 
practical importance to ascertain by observations whether this 
beetle continues to produce two or three generations yearly in 
this latitude. 

Habits of beetle and larvae. Certain habits of this irh 
sect are of great value when the problem of controlling it comes 
up for solution. Its hibernation affords no vulnerable point as 
the beetles are then too scattered to admit of effective work 
against them. In the spring they feed on the young leaves for 
two or three weeks and when abundant may cause considerable 
injury. The irregular roundl holes seen in the youn^ leaves tflg. 
2) are an indication of the presence of this pest. Under excep- 
tional circumstances the beetles may eat the under surface of the 
leaves, refusing the veins and tough upper epidermis. This only 
occQFS when the foliage is unusually hard and dry. 

One habit the adult insect possesses, which is of much im- 
portance, is its disinclination to fly a great distance. The 
instinct within this beetle to remain near one spot is so marked 
that it spreads very slowly indeed. This is clearly shown in its 
taking seven years to make its way in numbers from the point 
where it established itself first in this city to Washington park, 
a distance of less than one and one half miles. I have repeatedly 
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seen European elms badly defoliated and within 50 feet otheni of 
the same species would be hardly affected. In the past three 
years the insect made ita way along certain rowB of European 
elms in Albany at the rate of about a block a year. 



Fia. B. — Laaf Bhowlng holei «aten by elm-luf beetle 

The larvae are very rarely found on the upper part of the leaf, 
bat they occur on the under surface of the leaves and feed there 
almost exclusively. It is also evident that in most cases the 
trees are attacked near the top, probably because the foliage of 
the upper portion of the trees is more tender and cleao'. This 
is well shown on plate 2, where the dead tips are high, showing 
conclusively the preference the beetles have for the younger 
leaves. 

After attaining their growth, the larvae forsake the leaves and 
may be found crawling along the limbs and trunk. If the tree 
has comparatively smooth bark, a far greater portion make their 
way to the ground, in search of proper shelter while passing 
through the pupa stage, than if a rough bark, which affords 
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numerous Becure crevices in which the final changes may be 
effected. At this time the trunks of infested trees present an 
interesting sight aa thousands of the grubs crawl up and down 
the shaggy bark. Occasionally th«ir numbers are so great as to 
give a distinct character to the surface they are moving over, 
presenting a peculiar grayish yellow mass of motion enlivened 
here and there with an orange yellow pupa. A few days later 
ihe light yellow pupae are more numerous on the trunk and 
around the base of the tree and adjacent shelter, where they 
may be found in golden layers nearly an inch in depth inter- 
spersed here and there with a dark larva. It will be found that 
many larvae do not descend the older trees but take refuge in 
the crevices of the hark, or, if there are overhanging limbs, they 
may drop in numbers from the tips of the branches. Many are 
content to transform in the gutters, others seek shelter in the 
crevices of the sidewalks and large numbers cross wide spaces 
and pile themselves up against a wall, fence or around any shel- 
tering bush or weed. 

BPBCIBS OV BI.MS ATTACKBD 

It will be observed in moat localities that the American elm, 
Ulmus Americana, is comparatively exempt from the attacks of 
this insect. Sometimes the beetles will make their way from 
adjacent European elms and seriously injure the American spe- 
cies and, after they have once become established, the but par- 
tially migratory habit of the beetle ensures attack for a few 
SQCceBsive seasons at least. In most cases the English elm, 
Ulmus campegtri», and the Scotch elm, Ulmus montana, suffer most 
serionsly from the pest, while our native species are but little 
affected. This was very noticeable in Troy and Lansingburg. 
Id the former, European elms are numerous and the work of the 
elm-leaf beetle is conspicuous over a greater part of the city, but 
as one proceeds northward into Lansingburg the American elms 
abound almost to the exclusion of the foreign species and evi- 
dences of this pest are comparatively rare. Again, in 1895 the 
American elms of Albany showed very little injury by the insect. 
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The next y^r trees here and there gave eyidence of a serioas 
attack and in 1897 a much larger number of the American elms 
was seriously injured than in the preceding year. 

No species of elm grown in this country iB exempt from attack 
although there is considerable variation in the degree of injur; 
inflicted upon them. The relative liability to attack is appar- 
ently a variable quantity in different localities. According to 
Dr Howard's observations, the American elm suffers more from 
the insect than does the Scotch, the English species being the 
favorite, while in both Albany and Troy the injuries were about 
equal to the English and Scotch, the latter suffering more in 
many instances, while the American elm was eaten to a much 
less degree. 

AN AHSOCIATBD INSBOT 

The elms, particularly the European species, in Albany, Troy 
and other places along the Hudson river are most unfortunate in 
suffering from the attacks of another imported insect, which is 
known as the elm tree bark-louse, Oosayparia ulmi Oeoff. The 
pest was first discovered in this country at Kye, Westchester 
county, N. Y., in 1894, on the nursery stock of Mr Charles Premd. 
It is now known to occur in a number of localities in the Hudson 
valley, being generally distributed over Albany, Troy and adja- 
cent towns. It has also become established in the vicinity of 
Boston and at Amherst, Mass., and Burlington, Vt. Other locali- 
ties are Washingtom, D. C; Michigan Agricultural College; Car- 
son City, Nevada, and Palo Alto, California. 

Injuries and characteristics. The injurious nature of this 
bark-louse in our latitude bas been abundantly demonstrated the 
past few years in conjunction with the work of the elm-leaf 
beetle. The affected trees are easily recognized in midsummer 
by tbeir blackened appearance, caused by a growth of the f nngns, 
Coniothecium aaccharinum Peck, in the honey dew covering the 
foliage, limb's and the ground beneath. In sunlight, the minute 
drops of the secretion may be seen falling in showers from the 
clusters of insects, giving an idea of what a drain this species is 
upon the vitality of the elm. The limbs which have harbored 
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tbis bark-loHBe for a few years begin to die, the tree itself shows 
signs of weakness, and when it is attacked by both the elm-leaf 
beetle and tbis bark-louse its destnictioa follows in a few years. 



Pia. 8 — Femaleaor Oobbtpiku nuii (.Hlightl; lalftrged) 

Descriptioa and life-history. The adult females are very 
conspicuouB and may be found on the under side of the smaller 
branches, frequently clustered in masses and appearing not un- 
like certain lichens. Each at this time is about ^'g inch long, 
oval in outline, with the extremities slightly pointed, and if 
crushed causes a reddish stain from the contained ova. The 
body is surrounded with a mass of white, woolly secretion and 
Ihe segmentation is also indicated by the same substance, a» 
shown in the accompanying figure. The minute yellow young 
make their appearance early in July and soon settle for a time on 
the greener twigs and along the principal veins of the leaves. 
In the autumn the back of the partly grown bark-louse is covered 
with spiny processes secreting a white waxy matter. At this 
time most of the insects forsake the leaves and settle for the 
winter in crevices of the bark. In the early spring the females 
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molt for tbe last time, and the males apin tbelr oval cocoons 
(fig. 4). The delicate, four-winged reddish male is rarely seen 
although of particular interest from its presenting a partially 
developed form known as the pseudimago. 



Means of distribution. As the slender males only are 
winged, the insect is dependent largely upon yarious agencies 
for its distribution. It has most probably been carried to Ne- 
vada, California and other distant localities on infested nursery 
stock, but this does not explain its general occurrence in such 
cities as Albany and Troy. In these two places, at least, tbe 
distribution appears to have been largely effected by the aid of 
tbe English sparrow and other birds, since the active young could 
easily crawl upon the foot of a bird and thus be transported to 
another tree. Other insects may also transport them to a certain 
extent and some, falling with the leaves, might successfully make 
their way up another tree, but the chances are against the latter 
method. 

SBCOtfDART ATTACKS BT IHSECTa 

It is well known to students of nature that an infeebled tree 
apparently invites attack by certain insects which seem to find 
in the unhealthy tissues conditions peculiarly fitted for their 
development. The ravages of the elm-leaf beetle have encour- 
aged certain of these pests to a marked degree. One of the most 
common and injurious is known as the pigeon Tremex, Trcmea 



DigilizadHyGoOgle 



THE ELM-LBAP BEETLE U) HEW TOBK BTATB 19 

columba Linn. This insect is a magDlflcent four-winged fl; about 
2 inches long, with a wing spread of 2^ inches, and a prominent 
horn at the extremity of the abdomen, hence the common nam<? 
of horn-tail. It may be recognized by its cylindrical dark brown 
abdomen with yellow markings as represented in flgnre 6. 



The female deposits her eggs in the trnnlts of sickly Irees, 
where its larvae run large cylindrical burrows. Many elms in 
both Albany and Troy show nnmerous holes caused by this 
insect. This borer has a deadly parasif; in the lunate long eting, 
Thalesaa lunator Fabr. This beneficial insect is of great aid in 
beeping the Tremex under control. In the trunk of one small 
elm I found the remains of 13 OTiposilors, In their efforts to 
reach the nnmeroas borers in the tree, the females had driven 
their long ovipositors so far into the wood that they were unable 
to withdraw them. 

Another insect which infests debilitated elms is known as the 
elm borer, Saperda tridentata Olivier. The larvae of this beetle 
run their burrows ander the bark and in the sap wood of the 
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trunk, not man; penetrating to a greater depth than an inch. 
Their burrowB may become so thick ae to girdle treee two or 
three feet in diameter. An infested elm may be recognized by 
the patches of unhealthy bark — in case of a bad infestation large 
pieces become loose and scale off easily. The beetle is usually 
less than i inch long, and of a dull slate color, with tbe thorax 
and wing covers margined with doll orange (flg. 6). 




NATURAL BRBHIEiS OF BLM-LBAF BBIBTLB. 

Tbe natural checks which serve so well to keep thousands of 
insects under control which otherwise would be very destructive, 
are unable to reduce the numbers of this beetle to a relatively 
harmless figure. One of the more important natural agents is 
the fungus, Sporotrichum entomophilum Peck, which has been 
observed developing on many beetles in this city. like th^ dis- 
ease of tbe chinch-bug, caused by the allied fungus, Sporotrichum 
gMtuliferum Bpeg., the one attacking the elm-Ieaf beetle requires 
moist atmosphere for its development. Beetles in close breeding 
jars or those found under the bark of trees and similar damp 
places succumbed readily to the disease. On account of tbe cli- 
matic conditions not being ordinarily favorable to tbe rapid 
growth of this fungus, it has a relatively slight value as a natural 
check upon the elm-leaf beetle. 

Several insects are known to prey either on this pest, its pupa 
or larva. Three beetles, Platynua punctiformis Say, Quedius molo- 
ckinus Grav. and ChauUognathus marginatus Fabr., feed on this 
species a« recorded by Eiley. A fly, Oyrioneara staitulant Fall., 
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destroys many papae in Washington. In this latitude the l:aif- 
grown larva of Podi»u8 apinoaug DallsB has been obserroil with 
an elm-kaf beetle grub in its extended beak, and it probably 
preys exten8ive]y on the larvae, since in WaBhington all stages 
are known to attack it. Unfortunately this beneficial species is 
not abundant, though it is to be hoped that the large food 
supply will lead to an increase in its number. A small capsid, 
Camptobroehis grandia Uhler, sucks the eggs. Larrae of lace- 
wing flies, also called aphis lions, are frequently found on leaves 
with the young of the elm-leaf beetle, and are reported by Riley 
to feed on both eggs and larvae. -Mites have been seen near ^g 
cluBters that had suffered injury. Id the southern portion of its 
range, this insect finds an enemy in the praying Mantis, Mantis 
Carolina Linn. 

Although I have seen nothing of the kind in this vicinity, one 
gentleman aEQrms most positively that the English sparrow feeds 
on the elm-leaf beetle larvae, he having repeatedly observed it 
picking them off the trunks of the trees. If the sparrow has this 
habit, it offsets to a certain extent the many bad features pos- 
sessed by this bird. 



Undoubtedly the moat satisfactory method of controlling this 
insect is found in poisoning the foliage. The objection hereto- 
fore urged against this means has been the expense involved, and 
it still applies to a certain extent in the case of the private indi- 
vidual with but a few trees to care for. Aside from the cost of 
the necessary apparatus, the operation of spraying even large 
shade trees is not so expensive as is commonly supposed and on 
the other hand valuable results may be obtained with a compara- 
tively inexpensive ontflt, although the cost per tree may be in- 
creased. 

Cost of spraying elms. I have taken some pains to ascer- 
tain the precise cost of spraying per tree in the hope of enconrag- 
fng those to whom this would be a serious item. It is pleasant to 
record that the expense is much lower than I had supposed. Dr 
%aith, of the 'Sew Jersey a^ooltural experiment station, lias 
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kindly BuppHed the following data. The elms on the college 
campus at Kew Brnnswick are 50 to 75 feet higb and were 
sprayed at odd times by the janitors, it requiring abont an hoor 
for two with force pump, tank and ladders to treat one tree. The 
poison necessary for each spraying was worth about six cents. 
It will thus be seen that the cost per tree would be between 36 
and 66 cents, varying with the price of labor. In the city of 
New Bronswick the trees were sprayed at a contract price of one 
dollar for the season, the understanding being that thej were to 
receive three treatments if necessary. The contractor prepared 
the outfit, fomiahed the material, did the spraying at the price 
mentioned and had a neat margin remaining. 

Mr Kirkland, Assistant state entomologist of MaBsachnsetts, 
has kindly supplied me with the following figures. A grove of 
over 200 red and white oaks ranging in height from 40 to 70 feet 
were sprayed once at an expense of 49 cents per tree. In this 
instance arsenate of lead was used at the rate of 20 lbs to 150 
gallons of water, a considerably stronger mixture than would be 
necessary for the larvae of the elm-leaf beetle. In addition, he 
estimated the expense of spraying smaller trees, 20 to 40 feet 
high, at 15 to 20 cents per tree. 

The coat of spraying the elms in Albany this season, aside 
tram wear and tear of the apparatus, is considerably less than 
the figures above given. The trees present a wide range in size, 
although the majority are from 50 to abont 70 feet in height. 
Taking them as they come, Mr Lewis has succeeded in spraying 
them once at the low cost of about 15 cents per tree. This is 
largely due to the excellent apparatus, to be described later, and 
is a most enoonraging feature of the work. It is hoped that 
these figures will induce private individuals to provide protection 
for their trees, either by doing the spraying themselves or else 
by hiring some capable party. 

Proper apparatus. In order to do this work successfally 
one mnst possess a force pump capable of throwing a stream some 
distance, a number of feet of hoee and a nozzle that will dia- 
chai^e a rather fine spray. There must also be something to 
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bold tbe poisonous miztnre, while a ladder facilitates tbe work 
greatly. 

One of the best arrangements for band work is most probabl; 
found in tbe spraying outfit mounted on wheels so that it can 
be readily moved from place to place (Plate 5). In most cases 
this tabes tbe form of a box or barrel to which a force pump is 
firmly attached, and either provided with wheels or else de- 
signed to be plaeed in a wagon. In spraying tall trees 26 to 50 
or more feet of i or ^ inch hose should be provided, while the 
addition of a brass or iron and brass extension 10 to 25 feet 
long adds materially to the value of tbe apparatus. It is also 
necessary to have a good nozzle that will not clog, but 
produce a fine spray and that can be quickly adjusted to throw 
a coarse spray some distance if neceesary. 'Such an outfit is of 
great service to any individual having considerable spraying to 
be done and undoubtedly it could be used to advantage by those 
desiring to make a business of spraying in a small way, as for 
example tbe treating of trees here and there for those in cities 
desiring their trees sprayed and not willing to purchase the nec- 
essary apparatus. 

In tbe extended work against this insect conducted by cities 
and villages, it is desirable to have apparatus that will admit 
of more rapid work. This has led to the ratting of retired fire 
engines aud tbe designing of more or less cumbersome outfits 
for this purpose. In all cases these makeshifts bave been suc- 
cessful, although they are not so satisfactory in operation as 
those specially fitted for the purpose. Probably the best ap- 
paratus yet designed for spraying trees is that constructed under 
the direction of Dr E. B. Bouthwick, entomologist of the depart- 
ment of public parks of the city of New York, and which is 
the form used in Albany. The whole outfit is represented in 
plate 4. It consists of a ' Daimler ' gasoline motor operating 
a Gould force pump — tbe motor and pump weighing but 300 
pounds can be placed in the bottom of a spring wagon along with 
the lOOgaJlon tank containing tbe poisonous mixture. This 
motor has tbe advantage of being almost noiseless in operation 
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and iB scarcely noticed by paseing borees. It is very inezpensiTe 
to operate, as a gallon of gasoline is sofBcient for a day and it 
requires so little attention that a tyro can ran it. The smallcBt 
size Gould S-piston pomp is tbe one used with the motor, al- 
though Dr Southwick now recommends a larger one in order to 
utilize the power more fully. Tbe motor costs (250 and the pamp 
about ISO. They can easily supply four lines of hose, although 
in Albany not more than two can be used to advantage in most 
places. 

In addition to tbe lines of hose and other requisites, Mr P. C. 
Lewis, of Catskill, N. Y., who is in charge of tbe spraying in this 
city, has several intereBting devices for saving time and increas- 
ing the efSciency of tbe work. He has designed a modified 
Btepladder, aboat 16 feet high with platforms for two men and 
on two of its legs there are small wheels which permit ready 
removal from place to place. It iB bo constructed that it can be 
folded Qp and drawn behind tbe wagon when some distance is to 
be traversed. He also has in constant use a metal extension 26 
feet long. The lower portion is composed of larger tubing, thus 
making it stiffer and at the same time rendering it easier to 
handle because tbe greater part of the weight is near the opera- 
tor. This extremely long extension is suspended by a rope from 
the top of the modified stepladder in such a manner that tbe man 
has only to guide the stream. This arrangement does away with 
ail climbing. In many InstaneeB the huge steps are placed in the 
middle of tbe street and the trees on both sides sprayed either 
from the steps or the ground. 

Time and manner of spraying. Though it is easy to state 
the proper time to spray, in many cases it is exceedingly difficult 
to have the recommendations properly carried out. As has been 
stated, the beetles feed on the young leaves for a considerable 
time before any eggs are developed and continue feeding for a 
day or more between the deposition of each cluster. If the 
partly unfolded leaves are sprayed in the early spring, the beetles 
can be killed and the production of eggs prevented. This is very 
desirable, for if at all numerous the beetles injure the foliage 
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considerably. In the second place the miach!ef is checked at its 
inception. To accomplish this end, Dr Smith recommends the 
nse of one pound of paris green or london purple to 100 gallons 
of water. To avoid any danger of injuring the foliage, it is ad- 
visable to add also one pound of quicl^lime to neutralize an; 
soluble arsenic that might be present. Two quarts of cheap 
molasses added to the mixtare will make it adhere longer to the 
leaves. 

In most cases it will also be necessary to spray again at the 
time the young larvae begin their work, although after the insect 
has once been brought well under control in a locality, it is 
possible that a single thorough spraying each year for the beetles 
may be suiBcient. This second spraying should occur at the 
time the young are beginning to batch, which in this latitude is ' 
about the first week in June. In order to be successful, the 
poison must be applied to the auder surface of the leaves. The 
reason for the latter statement is found in the fact that only 
very exceptionally do the larvae feed upon the upper surface of 
the foliage or even break the upper epidermis, consequently it is 
impossible to poison them unless the arsenic be placed on the 
under surface. As the larvae succumb more readily than the 
beetles to the effects of poison, but one pound of paris green to 
150 or 200 gallons of water is needed for the second spraying. 

The necessity for subsequent sprayings is determined largely 
by the manner in which the work has been done. Much depends 
upon the man who holds the nozzle, even though he be under the 
eye of one who understands the business. The mixture should 
be applied evenly in a rather fine spray and so far as possible 
to every leaf. If the poison be applied thoroughly and at the 
right time, two sprayings should be ample to keep the beetle 
under control. Otherwise it may be necessary to spray for the 
second and even third broods. The proper time for later arseni- 
cal sprayings must be determined by observation. In Albany 
and Troy the spraying for the second brood should be done about 
the latter half of July. 
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A PAU-IATi™ I 

It frequently occnra that for some reason or" other spraying 
with poison is not or can not be resorted to readily. The habits 
of this insect are such that large numbers can be destroyed at 
times with little labor, as has been pointed out year after year. 
It is well to understand that any such measure is not a remedy 
for the evil in the true sense of the word, it is simply a palliative. 
Everyone interested in the welfare of their shade trees shonlS 
at least destroy the thousands of larvae and pupae found on the 
tmnk or around the base of infested elms. If the base of the 
trees, their surroundings and other adjacent shelters be thor- 
oughly drenched with boiling water, or sprayed with kerosene 
emulsion, kerosene or similar preparations, thousands of these 
' insects would be killed. As it requires at least five days for the 
larvae to transform through the pupal stage to beetles, this 
operation need not be performed more frequently than that, in 
order to ensure the destruction of all that pupated within reach 
of such measures. The nearly simultaneous descent of the grubs 
is very favorable to this method of checking the insect and 
reduces the necessary labor to a minimum. To make this method 
more effective, it has been recommended to inclose a limited 
smooth area, preferably cemented, around each infested tree with 
boards so arranged as to prevent the larvae escaping to shelters 
where they could be leas easily destroyed. In the case of small 
trees with relatively smooth bark and no overhanging limbs, such 
an inclosure might he advisable, but it would hardly pay to 
treat larger trees thus on account of the large namber of larvae 
pupating in the crevices of the bark or else dropping from the 
tips of overhanging limbs. The great objection to fighting the 
insect at this stage is found in the (act that the destruction has 
already been accomplished, but even this is much better than 
allowing the insect to go unchecked because it has some influence 
upon the future abundance of the beetle. 
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Althongli the life-history of this beetle is well known by 
entomologrists at least, it is surpriBing how people will cling to 
some falee idea, gained they know not where, of the proper 
method of fighting this or Bome other insect. 

One of the most persistent of these fallacies is that cotton 
placed around the trunk will protect a tree from the elm-leaf 
beetle. Under certain conditions a band of cotton, tar or other 
substance will protect trees from some insects, but never from 
the elm-leaf beetle. It should be understood that the parent 
insect flies up into the tree, feeds for a time and then lays the 
eggs from which the grubs emerge and commence their injurions 
work. The band can not have the slightest Inflnence in pro- 
tecting the elm. It is only when the grubs have become full 
grown that they are found on the trunks and then only for the 
purpose of seeking shelter on the ground during pupation. If 
a band of any kind blocks the way to the ground, they may trans- 
form on the tree or even in the meshes of the cotton band and 
fly away later. In case a band of tar is osed, some of the grubs 
will be caught on its surfaee by accident, bat the number will 
not be large enough to pay for the trouble incurred. 

Another so-called remedy for the elm-leaf beetle consists in 
boring a hole to some depth in the trunk, nearly filling it with 
sulphur or other preparation and then inserting a plug. This 
method of treatment or some modification of it, is being brought 
forward every few years as one of the ' sure cures.' The destruc- 
tion by the elm-leaf beetle has encouraged at least one unscrup- 
ulous firm, known in 1S95 as the Elm inoculation company, to 
advertise some modification of this method as a sure cure for the 
pest. They treated many elms in Connecticut, 150 for one man 
in Westchester county, N. Y., charging 50 cents or more per tree. 
Chemical analysis showed their secret preparation to be nothing 
of value. This or any similar treatment may well be regarded 
with suspicious eyes hy any would-be investor. It is hardly nec- 
essary to add that such a remedy has no basis in scieutiflc fact 
and any similar recommendations should not be heeded, unless 
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the; come through chaonelB whose aothenticitj can not be 
doubted. 

RBMEDIKS FOR ASSOCIATED IHSBOTS 

As the elm bark-louse belongs to that lai^e order of insects, 
the Hemiptera, which talce food only by suction throngh a fine 
proboscis from the underlying tissues, it is easily seen that a 
poison applied externally to the tree, as for example paris green, 
would have no effect on the insect. The best remedy is found 
in the use of one of the contact insecticides, preferably kerosene 
emulsion or whale oil soap soluti<Mi, which shomld be sprayed on 
the under surface of infested- timbs and foliage, at the time the 
tender young are appearing. Kerosene emulsion may be pre- 
pared by dissolving one half pound of hard soap in one gallon of 
boiling water and while yet hot add two gallons of kerosene and 
emulsify thoroughly by passing it rapidly through a force pump 
until it is white and has a creamy consistency. For the youi^, 
one part of this emulsion to ten parts of water should be effectiTe. 
the whale oil soap solution may be used in the same manner if 
one pound of the soap be dissolved in four gallons of water. If 
desired these preparations could be applied in the autumn after 
the leaves have dropped, but the solutions should be about four 
times stronger. Small trees may be cleaned by the use of a 
stiff brush, which might be made more effective by dipping it in 
one of the above solutions from time to time. 

Preventive measures are of much more importance against 
borers than any remedies that can be applied. The trees should 
be kept in aa vigorous a condition as possible and careful watch 
maintained for the first signs of boring, which is Indicated by the 
detached grains of wood popularly teraned ' sawdust.' When 
indications of their presence are found the larvae should be dog 
out if possible. A badly infested tree should be cut down and 
burned in order to prevent the development of the insects and 
the adults making their way to other trees. 
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The severe ravages of this insect along the Hudson river and in 
adjacent states, have brought it prominently to the front as a species 
of considerable economic importance. In a popular bnlletin it ie 
impossible to include everytliing of interest about each an insect 
and though the bibliography of this species was broaght down 
to date in the recently published ISth report on the injurious and 
of her insects of the state of New York^ it appears desirable to col- 
late these references, with some additions, that they may be easily 
consulted by students in the future. 

Miiller, M. Melanges de philosophie et de matbematique. 1760? 
8: 187». 

Linnaeus, C. Systema naturae. 1767. 2 : 600, no. 101 (as Ch-ys- 
omela calmarieTisia). 

Fabricius, J. C. Systema entomologiae. 1775. p. 119, no. 4 (as 
Orioceris oaimarienais); Species inscctorum, 1781, 1: 150, no. 6; 
Mantissa insectorum. 1787. 1 : 87, no. T ; Entomologia syslomatica. 
1792. v. 1, pt 2, p. 23, no. 46 (as Galeruca calTnariensis). 

Schrank, F. P. Enumeratio insectorum Anstriae indigenoram. 
1781. p. 78 ( as G. xanihomelaena). 

Olivier, A. G. Eneyclopedie methodiqae — Histoire naturolle 
insect. 1791. 6:589 (as G. calmariensie). 

Westwood, J. O. Introduction to modern classificatton insects. 
1839. 1 : 382 (destrnctiveness in Sevres, as G. calmariensis). 

Harris, T. W. Treatise on insect* of New England. 1852. 
p. 109; Insects injnrions to vegetation. Ed. 3. 1862. p. 124 (brief 
notice, as G. calmariensis). 

Emmons, E. Natural history of New York-Agricuiture. 1864. 
4 : 134, pi. 12, fig. 12 (as G. calmariensia). 

Fitch, A. Transactions of N. Y. State agricnltnral society for 
1858. 1859. 18:842-43; 3d-5th Rep'ts on insects of New York. 
(5th rep't) 1859. p. 62-63 (brief notice, as G. ealmariensis). 

LeConte, J. L. Academy of natural sciences (Phil.), Proceed- 
ings. 1865. p. 218 (features and references, as G. i 

a Volume »ml p(«e refareiicM in Mpual«d bj A colon, e. 
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Glover, T. U.S. CommiBsioner agricnlture— — Kep't, 1867.p. 63 

(brief reference and fig.) ; 1870. p. 73-74 (as O. caJma- 

rientit), 

RathTon, S. 5. Field and forest. 1S70. 9 : 96-98 (ravages at 
lAneaater, Pa., as G. xani/tomelaena). 

Riley, C. V. U. S. Cummisaioner agriculture Rep't, 1878. 

p. 345 (brief reference) ; AmeHcan eotomologigt. 1880. 3:291-92 
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ser.). 1895. p. 57 (remedies). 

Stone, H. B. Country gentleman. 1 878. 43 : 71 (brief notice, 
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tomology. Bulletin 4- 1884. p. 9l) (ravages at Freehold, tf. J., as 
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as G. oalmarienau) ; U. S. Entomological commission. 5th Rep't. 
1890. p. 2:j4-?7, fig. 81 (brief account, as G. j-anthomelaena). 
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p. 51 1 (reference) ; Country gentleman. 1895 60 : 668 (remedies, 
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observations in Albany and Troy). 

Van Wagenen, G. H. Canadian entomologist. 1883. 16:160 
(abundance at Cold Spring, N, Y., as G. xanthometaena). 
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Flatbusb, L. I., as G. xanthomela^ia). 

Dimmock, G. Kingsley's standard natural history. 1884. 2: 
316 (its enemies, etc., as G. xanthomelaena). 

Hensbaw, S. List Coleoptera North America. 1885. p. Ill, no. 
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1889. p. 207-9, fig. 3 (brief account); 1889. 1890. p. 273-78 
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ety of Ontario. 26th Annual rep't, 1895. 1896. p. 69 (mention); 
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Atwater, W. O. Storrs agricallnral experiment station. Bnl- 
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46: 15. 

Marlatt, C. L, U. S. Dep't agriculture. Division entomology. 
Circnlar 8 (2d ser.). 1895. p. 1-4, fig 1 (general account); U. S. 
Dep't agriculture. Division Entomolog)'. Bnlletin 2 (new ser.). 
1895. p. 47-50, 58 (work in Washington). 

Britton, W. E. Conn. Agricultural experiment station. 19th 
Annual rep't, 1895. 1896. p. 208-13, 1 fig., 1 pi. (remedies, as 
G. xanthomelatna) ; Garden and forest. 1897. 10: 326-27 (injuries 
and remedies, in Conn.). 
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DigilizadHyGoOgle 



31 NET TOBK 3TATB UUBSUV 
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121. 1895. p. 9r(nieQtion, aa G. xanthomdaena). 

Webster, F. M. U. S. Dep't agriculture, Division entomology. 
Bulletin 2 (new ser.). 1895. p. 58 (north of Salem, Mass.). 

Weigel, W. Entomological news. 1895. 6: 292-93 (report on 
spraying at West Point, N. Y,). 

Cooley, R. A. Hatch experiment station, Mass. Agrieultaral 
college. Bulletin 36. 1896. p. 3-7, fig. 1 (brief account). 

Johnson, W. G. U. S. Dep't agriculture, Division entomology. 
Bnlletin 6 (new ser.), 1896, p. 66 (injnriei and remedies). 

Maynard, W. Country gentleman. 1S!)6. 61 : 1003 (a mass of 

Sargent, C. S. Garden and forest. 1896. 9: 399, 217-18 (rem- 
edies) ; 1897. 10 : 326-27 (apparatus). 

Wickham, H. F. Canadian entomologist. 1897. 29: 7 (unknown 
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Felt, E. P. Troy daily times. 7 Apr., 1898 (pros()ectfl for 1898, 
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Country gentleman. 1898. 68; 513 (brief general account). 
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BXPLANATION OF PLATES 

Plate I 

Fig. 1 Elm leaves showing eggs and work of young larvae. 

Fig. 3 Elm-leaf beetle (x9). 

Fig. 3 Vertical and lateral view of egga, very much enlarged. 

Fig. i Yonng larva, very much enlarged. 

Fig. 5 Fail grown larva (x5). 

Plate la 

Fig. 1 Foliage of European elm showing method of work of 

beetle and larva — natural size. 
Fig. 2 Adult beetle. 
Fig. 3 Egg mass. 
Fig. 4 Young larva. 
Fig. 5 Full-grown larva. 
Fig. 6 Month parts of fall-grown larva. 
Fig. 7 Pupa. 

Plate 2 
"Work of elm-leaf beetle on Elm street, Albany, taken 15 June, 
L898. 

Plate 3 
Work of elm-leaf beetle on Jacob street, Troy, taken 1.5 June, 
L898. 

Plate 4 
Power spraying outfit at work in Albany, taken 15 June, 189S. 

Plate 5 
Hand spraying outfit at work in Albany, taken 15 June, 1898. 
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Academy nataral Hoiencea (Phil.), 

Prooeediiigs cited, 39*. 
Albany, elm-leaf beetle in, 5>, Ti. 

coat of apraying at, 22'. 

distribution of Goaayparla in, 18*. 

Gowyparia in, 16*. 

injnriea by pigeon Treroex in, Iff 

injury to elms in, 1S*-16>. 

larvae abundant in October, 12^. 

ODnber of trees killed by beetle 
in, 6*. 

ravages of beetle in, 5*-&. 
Albany evening Journal cited, 31^ 
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American associatlou for advancement 
of science, Proceedings cited, 33'. 
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80*, 3ll«. 
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Amherst (Uaes.), beetle at, in /Si^j, V. 
Aphis lions, 21*. 
Appalachian luonntaina, beetle eaat of 

till iSgd, 6*. 
Argns cited, 31«, 34''. 
aaparagi, Crioceris, 5*. 
Asparagus beetle, 6*. 
Att]ee, hibemstian of beetle in, 9^. 
Atwater, W. 0., cited, 33«. 
AnsCria, beetle Iniurions t\i,S'. 
Averill Park, beetle at, in /Sg6, T*. 

Baltimore, Hd., beetle injuriona at, in 

Bands of cotton, 27*; of tar, 27>. 
Barnard. W. S., cited, 32*. 
Basket industry injured by cotton- 
wood-leaf beetle, ST. 
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leaf beetle, 6^. 
Beekwith, M. H., cited, 32*. 
BitdscarryjngGoesyparia, 18*. 
Btaokening of trees by Gossyparia and 

ningns, lfi>. 
Boiling water, 26*. 
BostoD, Mass., Gossyparia in, 16* 
Britton, W. E., cited, 33*. 
Brnner, L., cited, 33i. 
Bnrlington, Vt., Gossyparia in, 16*. 
Burrows of pigeon Tremer, 19*. 

calmariensis, Chrysomela [Oalerncella 
Inteola], 29<. 

Galernca [Galeracella Inteola], 29*, 
30>. 
oampestria, Ulmus, attacked, 15''. 
Camptobrochis grandis, 21*. 
Canadian entomologist cited, 30*, 30>, 

31', 32», 34*. 
Capitol, hibernation of beetles in, 9*. 
Carman, E. 8., cited, 33*. 
Carolina, Hautia, 21<. 
Carson city, Nev., Gossyparia In, 16^. 
CataloguH coleopterommEuTopae, Can- 

casi, Armeniao rossicae cited, 32*. 
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V. 
Charlotte, N. C, beetle not known 

farther south, 6*. 
ChanliotcnathtiB morgiuatns, 20*. 
Chinch-bug, 2iP. 
Chittenden, F. H., cited, 33*. 
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Inteola], 29*. 
Cbryeomelidae, 5*. 
Clarkson, F., cited, ZV. 
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Climate of upper soBttal life zone 
fBTorable to beetle, 7^. 

Coleoptera, 5^. 

Colorado potato beetle, 5*. 

columba, Tremei, 18>. 

ConiotheciuTU saccharinum, a fun^s, 
16". 

CoDuecticot a^caltuTal ex peri men t 
station, Balletin cited, 34'; Eep't 
cit^'d, 33". 
Iieetle over a large porlion of tbe 
state, V. 

ContinQed breeding of beetle, 13^. 

Cook, A. J., cited, 31». 

Cooler, B. A., cited, 34<. 

Cornell agricaltDTal experiment sta- 
tion, Bulletin cited, SS*. 

Coit of spra;[iig trees, 21*-228. 

Cot ton wood -leaf beetle, S'. 

Country ganileman cited, SO*, 30», 
311, 3ii_ 31S, 314, sn, 3i«, 3i», 34», 

Crioceriu asparagi, 5'. 
CyrlODeara sttilnilaua, SO*. 

Dumler gasoline motor, 23^24'. 
Dates of beetle's oocnrrence along iKe 

Hudson, 7'. 
Death threateniujj elms, 5^. 
Delaware agricuUnral experiment 

fltation, Bep't cited, 33* 
Descent of larvae, 14^16>. 
Destruction of larvae and papae at 

base of trees, Sfi^. 
Diabrotica 12-punotBta, 5*. 

Tittata, 81. 
Dimmook, G., cited, 8ie. 
Dorjpbora lO-iiaeatn, 6'. 
Djar, H. G., cited, 32*. 

Egg stage elm-leaf beetle, daralion 

of, 10*. 
SSgB elui-leaf beetle, abundant i 

Beptember, 12^; deacnbed, 8». 
Eighth report od inse«tit of New York 

cited, 31>. 
Electric cars probably traDsportiog 

beetle, 7*. 



Eleventh report on iiisectH of New 

York cited, 31». 
Elm bark-louse, an Imported in sect, 16*. 

distrilintion, 16<. 

females figure*! and describiMl, IT*. 

boney dew secreted by, 16». 

iujurionsuiilui-e, 16*-17'. 

lifo-liistory, 17*. 

maloaud its uocooii, 18>. 

manner of distribulion, 1S=. 

reference, 16s, 28*. 

remedy, 28', 
Elm-borer, 19»-20«. 
Elm Grove, W. Va., beetle in, 6". 
Elm inoculation i:onii>Huy, 27"; operu- 
tiouB ill Conn., 27»; in Weittaboster 
county, 27". 
Elm-leaf beetle, American elms 
serionsly iDJured by, IS'. 

au asEociated insect, 16*. 

au iuiporlcd iuaeoi, 5', 

bad rejmtation of ita family, 5^^. 

bands of cotton, tar or oLiicr siib- 
stuDcrs not recommended, 27'. 

beetle described, S*. 

biblioRiaphy, ag'-Sl'. 

breeding late in :<ittuniu, 12*. 

continued breeding of, 13^. 

descent of first bi aid, 12'. 

disincliuatiOD to Hy, 13^ 

described, 8*. 

diBtribntioii, 6'-7». 

elms, apecicB attacked by, 15*-16*. 

English sparrow feeding on, 21*. 

extended injury by, 5»-6». 

('■reding habits of larvae, ll*-I2i. 

figures of. It*; 14>: Plates 1, 2, 3. 

fresh foliage attractive to beetles, 
12S. 

funicns disease, 20*. 

generations, 13'. 

growth of larvae, 12*. 

eggs, 88, lO'^ll'. 

habits of beetles and larvae, 13*. 

hibernation of beetles, 0^. 

inaction menus death to elms, 
5»-&. 
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Elm-leftf beetle — iwntiHUDil 

injnriee will probably be oon- 

iasecl enemies of, 20^21<. 
larvae described, 8*-9*. 
life-histor;, 9S. 
natirral enemies, 20^21^. 
neceasity of knowing lira-biatorj, 

9=. 
notorionB pesta beloDBiog to its 

family, 6*. 
nnmbers on trunk, 151. 
oviposition oE, lO', 12<. 
palliative measare, 20^. 
probable limits ol' its spread, 7^ 
pruliflcacy, 10»-11S. 
pnpale largely on ground, 14^ 
ravages along the Hudson, &'. 
record of deposition of eggs, 10*- 

113. 

remedies, 21<-2aV 
second brood, developinent of, 13*. 
ajireadB very slowly, 13^14^. 
anlphnr, plugging trees witli, 27°. 
tender leaves preferred, 14'. 
useless measDrea, 27. 
Kims, Treuex columba attacking, 18*. 
iQjurieB to, &*. 

not protected by bands, 27^. 
Saperda tridentata attacking, 19*- 

2(f>. 
species attacked by el tn-leaf beetle, 
15=. 
Emmons, E., cited, 29', 
Eiieycluppdie metbodique — lliiitoire 

naturelle insect, cited, 29*. 
English elm suffers severely, 15^, 16^. 
English spaiTDW cirrying Gossyi>aria, 
18*. 
feediug on beetle larvae, 21'. 
Entoiiiologia systematica cited, 29*. 
Entouioliigical news cited, 32), 32^ 

84>. 
Entomological auciuly of Onturio, Re- 
port ciled, 32*. 
Entomological sociuty (Wasli.), Pro- 
ceedings ciUd, 30*, 32*, 32<, 33°. 



entomopbilaro, Sporotrlobnm, 20*. 
Ennmeratio iiiMctoriim A.uitriae ipdi- 

geuomni aited, 29^. 
Enrope, beetle commou over a large 

portion, 6*. 
European elms defoliated, U>, 15<. 
Explanation of plates, SS'. 

Pabriciua, J. C, cited, 29*. 

Falcooer, W., cited, 31*. 

Feeding habits of beetle, 13*. 

Felt, E. P., cited, W. 

Femald, C. H., cited, 33*. 

Field aud forest, /S^d, cited, 30*. 

Fiah rep't on insecU of Neiv York 

eited, 29", SI). 
Figure of leaf eaten by beetle, U'. 

Qossypuria femalea, 17>. 

male cocoons of Gosayparia, 18*. 

pigeon Tremei, 19". 

elm-leaf beetle, PI. 1. 

elm -leaf eaten by larvne, 11'. 

Saperda tridenrata, 20>. 

spra.ving apparatus, Plates 4, 6. 

ttees injured by beetle, Plates 
3, 3. 
Fitoh, A:,oited, 298. 
Fourtli rep't on ioseots of New York 

cited, 30*. 
France, beetle injorioDB in son them 

portion, 6^. 
Fremd, Charles, reference, 1S=. 
Fuller, A. 8., cited, 30«. 
Fungus growing In honey dew, 16^. 

GalerucB calmarieusis [Galerucella 
liiteola], 2»<, 301. 
xanthomelaena [Galerucella luteo- 
lu], 29*, 30", 31', 32*, 33', 34*. 
Oalerutella luleols, *m elm-leaf l)eetle. 

laiitljomelaena [luteola], 31*. 
Ganleu aud forest, eited, 32*. 33", 33', 

34*. 
GeneratioDB, number of, 13t. 
Germany, beetle injurious in soutberu 

porliou, S'. 
globuliTerum, Sporotrichuui, 20'''. 
GloTer, T., cited, 30'. 
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OosaypM-U wlmi, 16*. 
Oon1<l force pnmp, 23*, 24*, 
grandiB, CaniptobroclilB, 3I>. 

HarriB T. W., cited, 29^. 
Hamilton, J., i^ited, 32*. 
Hftteh experiment station, Mass. agri- 

cultaral college, Bnlletin cited, 

34*. 
Uensh&w, S., cited, 318. 
Honey dew seoretod by Ooasyparia, 

lae. 
Hopkins, A. D., cited, 6^. 
H()»e for spraying, 22», 233. 
Howanl, L. O., cited, P, 33= ; on elmi 

attacked, ie>. 
HndMD, beetle at, in rS^, T'. 
Hadaon river, injury to elme along, 
5»,6». 

progreas of beetle up, 6*. 
HttlBt, G. D., cited, 321. 

IncloBing base of tceea, 26*. 
iDseot life cited, 3D>, 32«, 33>. 

Insects iiijarious to forest-ahade trees 
cited, 30S. 

Insects injnrioDB to vegetatiun, 29'. 

loseota transporting Oossypatia, 18*. 

IntrodDOtlon of beetle Id this coun- 
try, 6^. 

Introdnetlon to modern olassiflcation 
insecta cited, 29*. 

Italy, beetle injarious in, 9^. 

Johnson. W. a., oited, 31*. 

Ketosene emulsion, method of prepa- 
ration, 28*. 

spraying with, 9^. 
Kerosene or kerosene emulsion, 26*. 
Kingsley's standard natural history 

cited, 31*. 
Eirkland, A. H., ou coat of spraying 

trees, 22«. 

Lace-wing dies, 21*. 
LaDsiugbnrg, iujuiy to elms iu, 15^. 
Larva, elm-leaf beetle, described, 
8^-6*. 



Larvae abundant in October, 12T. 
descent of flrat brood, U^ leeond 

brood, 12*. 
developlnf; on old leaves, 13*. 
dropping from overhanging limbs, 

15*. 
places of pupation, IG'. 
pupation on rough bark, 14M!J°. 
Leaf skeletonized by larvae, 11*. 
Leaves, their destruction weakens the 

tree, 6*. 
Le Conte, J. L., cited, 29>. 
Lewis, P, C, on cosi of spraying, 2Zi, 

labor saving devices of, 24*. 
Life-history, elm-lenf beetle, 9'-12», 
Set elm-leaf beetle 
OosBjparia, 17*. 
Life 7;oDB, upper austral, area iu New 
York state included within, 7*. 
beetle limited thereby, 7". 
Liu a Boripta, 61. 
Linnaeus, C, cited, 29*. 

tuer, J. A., oited, 30"-Sl«. 
List Coleoptera North America cited, 

31«. 
Lockwood, S., cited, 30^. 
London pnrple for beetle, 23^. 
Long Island iu upper austral life xone, 

V. 
Lunate long sting, 19^. 
Innator, Thalesaa, 19'. 
luteola, OalerDcella, 6'. Sf elm-loaf 
beetle. 

Male and cocoons of Oossyparia, 

181. 
Manner of spraying, 24'-25», 
Mantis Canilina, 21<. 
Mantissa insectomm cited, 29*. 
marginatus, Cbauliognathns, 20". 
Marlatt, C. L., cited. 83'. 
Massocbusetta agricultural college, 

Hep't cited, 33=. 
Muynard, W., cited, 34(. 
Mechaoicville, bnetle at, in iSf/d, 7*. 
MeiauKes de philosapbie et de math- 

ematiqae oited, 29^. 
Hetal oxtension to hose, 24*. 
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Hiohigan agrionltnral college, Qossy- 
pMia &t, IS'. 

Bf^ri cultural experiment stntiou. Bul- 
letin dted, 34>. 
HiddlebDTf, Vt., beetle bt, ?■. 
Miller's Falls, Mugs., beetle foDod at, 

in jSgs, 1*- 
Hites near eggs, 21*. 
HolftBses to tuake poison ftdbere, 2S', 
molDchiuDH, Qaedins, 20*. 
ntontana, Ulmne, attacked, 15'. 
Mailer, U., cited, 39*. 

Natural enemiw of elm beetle, 30*. 
Natnral history of New York— Agri- 

cnllore cited, '29'. 
Nebraaka state bortieultural socioty, 

lUp't cited, 331. 
New Baltimore, beetle at, In /£?/, 7*. 
Kewburg, beetle at, in jSjg, 7'. 
New BruDswick, N. J., bDt one brood, 
13>. 
ooBt of spraying at, 21i, 
New Hampshire aKricuUnral experi' 

ment station, Bep'ts cited, 32*. 
New Haven, Conn., necessity of spray- 
ing for beetle in, 6*. 
New Jersey agrienltural experiment 
station, Bnlletin cited, 321, 32*; 
Report cited, 3^, 38*, 82*, 32<, 32>, 
32*. 
necessity of spraying for beetle in, 6*. 
New York state ajtri cultural society. 
TraDsncCians oitcd, 29*. 
Beports on iDseets of, cited, 30', 
311, 3H, 3i», 31*, 3i(, 3ie. 
New York city, oeoeMity of spraying 

for beetle Id, 6^. 
Ninth lep't on insects of New York 

cited, 31*. 
Nozzle for spraying, 22*, 23*. 
Nomber of generations, 13i. 
Nursery stock, Gossyparia on, 16* ; 
. distributed by, 18«. 



Old leaves, larvae developing 01 
Olivier, A. O., cited, 29«. 



, 12». 



Oneida lake, in upper anstral life zone, 

V. 
Out-bousea, bibernation of beetle in, 

9'. 
Oviposition of beetle, long continued, 

103-111. 

Packard, A. 8., cited, 30^. 

Palliative measure, 26>. 

Palo Alto, Cal., Gossyparia at, W. 

Parasites of beetle not effective, 6*. 

Paris green and water, Hprayiog with, 
ffi, 25». 

Penusylvauia slate board agriculture, 
Bep't cited, 33*.. 

Perkins, Q. H., cited, 321. 

PigeoD Tremex, 18*. 

Flatynus puuctiformis, 20*. 

PluggicK trees with sulphur, 27*. 

Pudisne spiuosne, 21'. 

Poughkeepaie, beetle at, in /SSj, V. 

Praying Mantis, 21<, 

Predatory enemiesof beetle not abund- 
ant, 6>. 

Preventive measures for borera, 28^. 

Proceedings of academy of natnral 
sciences (Fbil.)for /J»f cited, 29*. 

Prolificacy of beetle, 10*. 

Pseudimago of Oosaypiiria, IS*. 

Psyche cited, SI*, 32*. 

Fauip for spraying, 22*, 23*. 

panctiformis, Ptatynns, 20*. 

Pupae found November 7ih aud 16tb, 
12*. 

Quediua molochinus, 20*. 
Quicklime to prevent burning foliage, 
25*. 

Rathvon, 8. S., cited, 30>. 

Record of egg deposit, lO^-ll*. 

Eeiiter, E., cited, 32*. 

Remedies, boiling water, 26*. 

destruction of larvae and pupae, 

26*. 
digging out borers, 28', 
inolosing base of trees, 26^. 
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Eomeil i es — conUn aed 

lcero8«ne orkeroseDe emnlaion, 2&, 

28». 
spraying nttb poisoiiB, 2I*-25*, 261, 
wliale oil Ho&p HolutioD, 38>. 
for elm-leaf beetle, 
cost nf sprajiDg elniB, 21^22^. 
poisoning foliage reeoro mended, 

21«. 
proper apparatus, 22K-Z4''. 
time of application, 21T-25*. 
Report ou iusects of New York, 

llth oiled, 7«. 
Rhode Island, beetle in, 7>. 
Riley, C. V., cited, 3(P. 
Roebester, iiijnries by cottonwood-lenf 

beetle in viciuity, 5^ 
Rural New Yorker cited, SI', SS^. 
Rye, Oossypari a discovered at, 16^. 
sacchatinum, Coniothecinm, afnogna, 

16". 
Balem, Maas., beetle found north of, 

Sand Lake, beetle at, in iSg6, 7=. 
Saperda triilentnta, beetle <leHcribe(l 
and figured, 20*. 
iiiftoting elffls, 19*. 
larval barrows, 201. 
Sargeol, C. S., cited. S4«. 
Saratoga, near oortberu limit of upper 

austral life zone, V. 
Suhicdt, R. C, cited, 83». 
Scbrank, F. P., cited, 29=>. 
Science cited, 30*. 
Scotch elms saffer severely, 16', 16*. 

larvae feeding on in October, 13^. 
Secondary nttacks, by pigeon Tivmci 
injurious, 18*. 
b; elm borer injurious, 19". 
encouraged by elm-leaf beelle, 18?. 
scriptii, I.lna, 5>. 
^venth rep't on insects of New York 

olted, 31>. 
Seneca lake in upper nastral liti! zone, 

cited. 7'. 
SIztb rep't on insects ot New York 
cited, 31*. 



Skeletonizing by beetle, IS'. 

by larva, 11»-12*. 
Slingerlaud, M. V., cited, 33*. 
lith, J, B., cited, 32». 

□n cost of spraying, 2l»-22*. 

poison to be used, 25K 
Soiitli Vernon, H. H., beetle at, 7*. 
Southwick, E. B., cited, 341; sprnying 

outfit designed by, 23*. 
Species insectorum cit«d, 29*. 
Hpiuosus, Poiliaus, 211. 
Sporotrichiim eutomopbiluni, 20*. 

globulifernm, 20'. 
Spraying, cost of, 21S-22». 

for elm-leaf beetle, 11', 24«-25«. 

band apparatus, 2S', 

labor saving devices, 2V. 

power apparatus, 23^24*. 

proper appnmtus, 22^. 

time anil manner, 24'. 

nnder snrfuce of leaves 'to be 
treated, 25<. 

with kerosene emnlsioD, 9', 28*. 

with paris green and wal«T, 9^, 
25s. 
Spring, app«aranee of be<;tleB in, 9". 
Springfield, Mass., beetle at, in 1S91, 

T. 
stabnlons, Cjrtonenra, 20>. 
Staten Island in upper austral life 

H>ne, 71. 
Btepliidiler or plattorni for spraying, 

24». 
Stone, H. B., cited, 30<. 
Storrs iigricultnral es peri men t sta- 
tion, Bnltctin cited, 32!. 
Striped cucumber beetle, V. 
Slargis-Brilton, cited, 31'. 
Snlpliur, plugging trees with, 27*. 
Syrucnse, injuries by eo t ton womi- leaf 

Systema enlouiologiae cited, 29*. 
Systema naturae cited, 2»«. 

Taft-Davis, cited, 34a 
10-lineata, Doryphoru, 5*. 
Tenth rep't on insects of New York 
cited, 31*. 
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